INTRODUCTION

53
Ecology as a complexity science 54 55 Complexity is a term often used to characterize systems with numerous components interacting 56 in ways such that their collective behaviour is difficult to predict, but where emergent properties 57 give rise to, more or less simple but seldom linear, patterns (Table 1) (Holland 1995; Mitchell 58 2009). Complexity science is therefore an effort to understand non-linear systems with multiple 59 connected components and how "the whole is more than the sum of the parts" (Holland 1998). Symbolic regression works as a computational parallel to the evolution of species (Fig 1) One of the most studied examples of SARs is their application to island biogeography (ISAR).
218
The shape of ISARs has been modelled by many functions, but three of the simplest seem to be Our objective was to test if we could re-discover and eventually refine existing models for the 229 ISAR and GDM from data alone. We used the Azores and Canary Islands spiders (Appendix The potential distribution models are relatively similar for C. acoreensis but show marked 264 differences for A. dolosus (Fig 3) . Symbolic regression outperforms both other models for A.
265
dolosus and is as good as Maxent for C. acoreensis, with both outperforming LR ( where c is a third fitting parameter. The asymptote is again given by the value of a (Fig 4) . This 287 model is similar to the rational function (Appendix 1). It was found to outperform the Clench and 288 negative exponential for both the training and testing datasets (Table 3) . (Table 4) . Nevertheless, using SR we were able to find an improved, yet undescribed, 313 model ( Big data -Very large amount of structured or unstructured data, hard to model with general statistical techniques but with the potential to be mined for information.
Complex system -A system in which a large network of components organize, without any central controller and simple although non-linear rules of operation, into a complex collective behaviour that creates patterns, uses information, and, in some cases, evolves and learns (Mitchell 2009 ).
General model -An equation that is found to be useful for multiple datasets, often but not necessarily, derived from a general principle. In most cases the formal structure of equations is kept fixed, while some parameters must be fitted for each individual dataset. 
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This example reflects a symbolic regression search of the best species-area relationship for native spiders 618 in the Azores (Portugal). The second formula is clearly the most promising, with both high accuracy (low 619 error) and low complexity. In many occasions a single formula is not clearly best, in which case 620 weights can be given to each of them through Bayesian statistics and multiple formulas presented 621 as possible outcomes. 
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The result of searching for the best fitting asymptotic formula using symbolic regression is also 631 shown. 
